The importance of being weakly-bound

D. H. Luong,! M. Dasgupta,! D. J. Hinde,' R. du Rietz,'
E. C. Simpson,! A. Diaz-Torres,> M. Evers,"? and R. Rafiei'"*

' Department of Nuclear Physics, The Australian National University, ACT 0200, Australia
2ECT*, Villa Tambosi, 1-38123 Villazzano, Trento, Italy
3JCSMR, The Australian National University, ACT 0200, Australia
4Ocular Robotics, NSW 2208, Australia

Reactions with weakly-bound light nuclei “Li and *Be have continually being useful as spectro-
scopic tools, particularly for their incomplete fusion products [1-3]. Breakup and/or nucleon-
transfer [4—8] are believed to be important reaction mechanisms in weakly-bound nuclei, possi-
bly contributing to the high incomplete fusion cross-sections observed. However direct evidence
linking breakup and/or nucleon-transfer to incomplete fusion is scarce.

From our recent sub-barrier coincidence measurements of "Li-induced reactions [9], nu-
cleon transfer followed by breakup of the projectile-like nuclei was observed to be a prominent
channel. Furthermore, new understanding of excitation dependent life-time of resonance states
in weakly-bound nuclei have allowed promising development in the classical trajectory model
PLATYPUS [10] that will shed light on breakup and its role in incomplete fusion.

New results from this study will be presented and discussed.

[1] G.D. Dracoulis, A. P. Byrne, T. Kibédi, et al. J. Phys. G: Nucl. Part. Phys. 23, 1191 (1997).
[2] S. M. Mullins, G. D. Dracoulis, A. P. Byrne, et al. Phys. Rev. C 61, 044315 (2000).
[3] T.R. McGoram, G. D. Dracoulis, T. Kibédi, et al. Phys. Rev. C 62, 031303(R) (2000).
[4] R. Ost, K. Bethge, H. Gemmeke, et al., Z. Phys. 266, 369 (1974).
[5] H. Freiesleben, H. C. Britt, J. Birkelund, et al., Phys. Rev. C 10, 245 (1974).
[6] J. L. Québert, B. Frois, L.Marquez, et al., Phys. Rev. Lett. 32, 1136 (1974).
[7] D. Scholz, H. Gemmeke, L. Lassen et al., Nuc. Phys. A 288, 351 (1977).
[8] A. Shrivastava, A. Navin, N. Keeley, ef al., Phys. Lett. B 633, 463 (20006).
[9] D. H. Luong, M. Dasgupta, D. J. Hinde, et al., Phys. Rev. C 88, 034609 (2013).
[10] A. Diaz-Torres,D. J. Hinde, J. A. Tostevin, et al., Phys. Rev. Lett. 98, 152701 (2007).



